A review of the mortalities in C. gigas in Ireland in 2008

Background

In the summer of 2008 widespread mortalities were reported by the French in stocks of C. gigas grown in all bays around the coast from Normandy through to the Mediterranean coast. The mortalities were sudden and affected principally 12-18 month old juveniles but all stages of production up to 24 months were affected. Mortality levels of between 30 and 100% were experienced. The peak of mortalities was at the end of June and finished approximately 2 weeks later.

Mortalities in Ireland 
In August and September 2008, mortalities were reported from two areas in the South East (Sites B & C) and one in the South west (Site A) in sites where oysters are sourced principally from France, either from hatcheries or from the wild.
Site A
2006
This is the third year in a row that mortalities have been reported from this bay. In 2006, four growers reported mortalities in both seed and market size oysters. In a subsequent review it emerged however that 6 out of 13 growers questioned in the bay had actually experienced mortalities. The mortalities had started in August and had begun to taper off when the report was made to the MI. Cumulative mortalities ranged from 20% to 75% across the six sites and affected both 2006 seed and oysters approaching market size (18month approx). Samples were taken from the 4 sites that reported mortalities and sent to the Marine Institute for examination. Macroscopic examination revealed the presence of a number of mud blisters otherwise the oysters generally appeared healthy. Histological sections were taken through the oysters and stained with Haemotoxylin and Eosin. Examination showed that the oysters were at various stages of development although the majority were ripe, partially spawned or spent. A large number of brown cells were also evident in the majority of sections but no pathogen was detected which could have explained the levels of mortality observed. The presence of brown cells may indicate an increased level of stress in the oysters.
2007

In August 2007 mortalities were again observed by oyster producers in Site A. Mortalities were believed to be more extensive than the previous year and affected a greater number of sites. Samples were examined from two of the sites which had been affected the previous year. Again large numbers of the oysters examined were ripe or spawning and large numbers of brown cells were present. Viral Gametocytic Hypertrophy (VGH) was detected in two of the oysters examined but otherwise no pathogen was evident. VGH is a condition affecting the gonads in oysters and is caused by the presence of a papilloma like virus. The condition is not thought to be associated with mortality. Samples were sent to UCC for OsHV1 testing but results were negative. 

In 2007 the majority of growers in the bay were questioned in order to establish which sites had experienced mortalities and to see whether a common factor could be identified. Eight out of 13 growers questioned had experienced mortalities ranging from 10-40%. The losses appeared to be consistent with summer mortality in so far as the timing of the mortalities, the temperature at the time the mortalities occurred and the bathymetry of the bay. In addition the majority of the oysters were spawning or recently spawned adding an additional physiological stress. At around the time of the mortalities in both 2006 & 2007 there was an increase in rainfall levels. In an attempt to identify why some growers had experienced losses whilst others hadn’t a number of parameters were examined. These included stocks, husbandry practices, positioning on the shore, and environmental parameters such as temperature, water movement, freshwater inputs etc. The only notable difference that could be found were that those oysters that were in a fast current tended to fare better as did those that were exposed for a greater portion of the tide. 

2008

In 2008, mortalities were reported from two growers, though a third grower out of the thirteen questioned by the Marine Institute had also experienced mortalities. The first report came from a site on the Northern shore of the Bay and was in seed which had recently been imported from France. The mortalities occurred in August in SATMAR seed and reached 30% before tailing off in late August / early September. Histology revealed some cellular changes indicative of the presence of a virus. Screening for herpes virus was carried out at the Marine Institute. Ten out of thirty oysters tested by the MI were positive by PCR for the virus. Sequencing shows a good match to OsHV1. In addition Vibrio splendidus has also been isolated from this site. Sequences were submitted to IFREMER and sequence comparison with other known isolates has placed the isolate within the group of strains isolated this year from France. 
The second grower reported mortalities in older and younger oysters. The mortalities began the first week of August and continued throughout August and September. The sample was not submitted until mid-September. Mortalities occurred in 18 month and 30 month oysters only, the 2008 seed was unaffected. In the 18 month old oysters mortalities varied hugely across the site ranging from zero in some bags to over 75% in others. In the 2.5yr oysters levels reached approximately 50%. The histology showed large amounts of brown cells consistent with a stress response – possibly environmental and all oysters examined were either ripe or spawning. No OsHV1 or Vibrio splendidus were isolated from this site. And it seems likely these mortalities were not related to those reported from the first grower. This producer had imported seed from France in 2008 but this had come from a nursery in France as had the majority of the seed imported into the bay in 2008. None of the other sites experienced any problems with this seed in 2008.
Mortalities were also present in the two sites owned by a third producer. The First of these was next to the site on the northern shore where OsHV1 and V. splendidus were detected. In this site they were holding the 2.5 year old oysters and they lost approximately 50% of them. Their second site is on the other side of the bay but at a considerable distance from the second grower’s site. On this site they were holding 500, 000 triploid seed which had been sourced from SATMAR in June 2008. Again they lost 50% of this stock. It was not possible to obtain a sample from either of these 2 sites. Mortalities occurred in August and September.

Heavy rains preceded the onset of mortalities in Site A in late July / early August. 

Site B
There are 5 growers in Site B. Four are grouped together at one end of the bay and the other is at the other end of the bay. Only the four growers together at one end of the bay experienced mortalities. These four growers had all brought in seed from SATMAR and France Naissain in 2008 whilst the grower at the other end of the bay had imported nothing in 2008. All stock on this latter site was triploid brought in as seed in 2007 and 2005 from Grainocean.
On the affected sites stocks had been brought in in 2008 from either SATMAR or from SATMAR and France Naissain between March and June. Juvenile and adult oysters were affected. Mortalities began in late July and early August and levels of mortality ranged from 15 to 20 % upto 80% in certain stocks. Stocks that were handled around the onset of mortalities appeared to be more adversely affected. Losses tailed off in early September. However a second wave of mortality began in 2 out of 4 of the sites around the middle of October and this time was confined to the older oysters

Samples were received in August and again in the middle of October from the 2 producers who experienced two waves of mortality. The mortalities in Site B also followed heavy rains and histology pointed to a link to the environmental changes though there were some cellular changes which were consistent with the presence of a virus. OsHV1 virus testing by PCR confirmed the presence of a virus in the seed. In the second phase of mortality adult oysters were sampled and tested again. There were some histological changes that were consistent with the presence of a virus but all PCR tests were negative for OsHV1. Samples for bacterial analysis were collected from the second batch of samples only but no Vibrio splendidus was detected.

Site C
In Site C mortalities were reported from one producer in mid-September and affected the 2008 seed as well as the adult stocks. The mortalities had begun in the last 2 weeks of August. An assessment was made at the time of the mortality levels in the different stocks. This is summarised below in table 1. Further evaluation of mortality level was carried out in the latter part of the year as stocks were graded. This has shown that the seed was the worst affected with mortality levels of approximately 15% in the 2008 triploids and 25-30% in the 2008 diploid stock. Both stocks were held in sites in the North of the Bay. The 12 -24 month stocks held on the same sites suffered only low level mortalities. Oysters of 30 months and older were held at a site in the middle of the bay and the level of mortality in this stock was approximately 10-15%.
Table 1: levels of mortalities in oyster stocks estimated by one producer in Site C in mid-September
	Age
	Ploidy
	No of bags examined
	Mortality level

	12 month
	Diploid
	5 bags
	20%

	18 month
	Diploid
	10 bags
	15%

	24 month
	Triploid
	5 bags
	10%

	40 month
	Diploid
	8 bags
	15%

	12 month
	Triploid
	-
	0%

	18 month
	Triploid
	-
	0%

	30 month 
	Diploid
	-
	0%



These mortalities tailed off within a few weeks. Histology showed the presence of a number of brown cells possibly indicating a stress response. Again heavy rains had preceded the onset of mortalities and all oysters were ripe or spawning. Four isolates of Vibrio splendidus were detected but at low prevalence again these isolates fell within the group of strains isolated during the mortalities in France. The owner of this site reported that a number of other producers in the bay were also experiencing mortalities. In particular in the adjacent site they were experiencing higher levels of mortality. The mortalities followed a period of prolonged heavy rains. And the stocks most affected were those handled in the last two weeks in August and the first week of September in the site reporting mortality. These sites are very close to the river in the North of the bay.
In late September there was a further report from the same producer in Site C of a red discoloration in the oysters. Oysters were examined and it appeared that the discoloration was the result of a bloom that had already passed through the Bay as examination of water samples did not reveal any organism which could have been responsible. This discoloration in the flesh dissipated within 10 days.

In follow up a further six producers were questioned regarding levels of mortalities and stocks affected. From reports it seems that there may have been two separate mortality events. The first took place in late August and the second occurred after the “red tide”. 

Of the six producers questioned most had more than one site and the sites were spread from the North to the South of the bay. There was no strict pattern to the mortalities although the general feeling was that the sites in the North of the bay were the worst affected. Stocks within the bay included both diploids and triploids of all ages from about 6-8 months up to greater than 40 months. Diploids had been sourced from wild stocks in several areas along the French coastline as well as from 2 of the larger French hatcheries whilst triploids had all been sourced from the same 2 French hatcheries. 
All six producers questioned had experienced increased mortalities in 2008 but not in all stocks or sites where they were holding oysters. Two of the six producers questioned stated that mortalities were confined to the latter part of the year after the red tide event. Losses only became apparent after the stocks were graded and those worst affected were the oysters handled immediately after the red tide. Stocks affected included both wild and hatchery sourced stocks but all were adult oysters that were approaching harvest. Both these sites were in the area between the North and middle of the bay and mortality levels were approximately 10%.  A third producer experienced mortality only after the red tide. He had a site in the middle of the bay holding 18 month and 30 month oysters. The older oyster appeared to be relatively unaffected but the younger oysters showed mortality levels of approximately 10-15%. On the 28th of September this producer had recorded the presence of a red tide outside bay that stretched and it was two weeks after this that he first noticed empty shell in his stocks. Prior to the red tide he had noticed no significant mortality in the stock.

A fourth producer had mortality in adult stocks (2006 and 2007 stock) on a site in the North of the bay that occurred after the red tide. Levels of mortality varied across the site from 12 to 40%, depending on the bag examined. This producer also experienced mortalities in his 2008 stocks that were held on a site in the middle of the bay. These stocks were all triploid and were sourced from France Naissain in early April and SATMAR in early May. The France Naissain seed suffered approximately 20% mortality whilst the SATMAR seed showed losses of approximately 60%. These losses occurred in August prior to the red tide. The same producer held oysters (2006 stock) on the site in the south of the bay which were unaffected by the losses. 
The remaining two producers reported that mortality in their stocks began in the last 2 weeks in August long before the red tide in late September. One producer has two sites in the Bay one in the North and one in the middle of the bay. Losses on the Northern site were worse than those in the middle of the bay. In the North the only stock put out was stock that had been bought in as seed in January 2008. Losses on this site were at about 20%. The same stock was also put out on the site in the middle of the bay but suffered only 5% losses here. There were also younger oysters brought in in June and larger 18 month and 30 month oysters on this site that suffered low level losses. All stock is sourced from sites in Normandy and Arcachon and is wild seed which comes in at about 10g. The other producer has three sites one in the North, one in the middle and one in the south of the bay. All three sites were stocked with triploid oysters from 18 months up that had originally been sourced from France Naissain either in 2006 or 2007. The stocks had either been brought in as seed or half grown. On the sites in the North and south he lost approximately 20% of these oysters. The only oysters that he lost in the middle of the bay had been moved there from the North after the mortalities begun. In addition he had brought in seed from France Naissain in May 2008 and from Seasalter in August 2008 and Guernsey in September 2008. None of these stocks showed abnormal mortalities. The mortalities in the older oysters began in late August prior to the red tide and continued until October. He also reported that the oysters were very fragile and handling led to an increase in mortalities. He stated that the mortalities had followed very heavy rains and that in previous years although mortalities had not been as severe as in 2008 he had always experienced mortalities after heavy rains. He did not believe that there had been an increase in mortalities after the red tide.
Rainfall in Ireland in 2008

A report from Met Eireann entitled “2008 Summer Rainfall in Ireland” gives details of the unusually heavy rains experienced throughout Ireland in 2008. According to the report rainfall totals were above normal throughout the country and were more than twice the average in the east and southeast of the country where 2 of the affected bays are located. Of particular note however were heavy rains that fell between the 28th and 31st of July across all three bays just prior to the onset of mortalities.

Temperature Data

There is no temperature data for the 2 sites in the South east however five temperature loggers were immersed at various points around the bay in Site A in early August. Each of the temperature loggers was attached to the trestles where the oysters were held and covered sites both where losses occurred and where no losses were present. Little difference was noted in the water temperatures at the 5 sites across the bay and no extreme temperatures were apparent. The temperatures ranged from 15 to 18 degrees throughout the month. See appendix I.
Phytoplankton

The Shellfish Safety section of the Marine Institute carry out a range of seafood safety programmes to ensure that Irish seafood products going on National and International markets are of the highest quality regarding food safety standards. One of these programs involves the analysis of seawater for the presence of toxin producing phytoplankton. Water samples are regularly submitted to the Marine Institute from sites A and B, however, no water samples are received from site C. The data from sites A and B was analysed for July to September 2008 to see if there were any species present that could have had a negative impact on the oysters cultivated in these bays. No species were present that were likely to have contributed to the observed mortalities in either case. Appendix II gives a breakdown of the species observed and counts made for the water samples in question.

Summary
In site A, there were mortalities in three aquaculture sites in 2008. One of these was in seed recently imported from France and both OsHV1 and V. splendidus were isolated from the stock. It seems likely given the events in France that these mortalities were linked to the presence of one or both of these pathogens. In the second site reporting mortalities only oysters of 18 and 30 months were affected, no pathogen was isolated and no link was found to either the mortalities in the first site or those in France. No sample was received from the third site so it is not possible to reach any definitive conclusions as to the cause of the mortalities on that site. However, seed had been imported from SATMAR in June into this site and losses in this stock reached 50%. In a second site owned by the same producer 50% losses were seen in adult oysters which were held next to the stocks from which OsHV1 and V. splendidus were isolated which may also be significant.

In Site B OsHV1 was found in two samples analysed from 4 sites affected. All sites had imported seed from either SATMAR or from both SATMAR & France Naissain and it seems likely that these mortalities were linked to the presence of this pathogen. 

In Site C the reports seem to indicate that there may have been two events the first was most probably linked to the presence of OsHV1 and possibly also the presence of V. splendidus. The mortalities began in the last two weeks in August and ran into early September. The second event seems to have followed the presence of an agent in the bay which caused a red discoloration in the flesh of the oysters. This agent may have been the same agent that caused the red tide observed by one of the producers. We were unable to identify the agent responsible for the flesh discoloration but examination of the red fluid leaching out of these oysters showed the presence of high numbers of identical cells. A water sample was submitted at the same time as the oysters, but no species which could have been responsible were detected. This event followed very closely on the heels of the first mortalities and it may be that this played no role in the mortalities but that instead that oysters that died later were just slower to be affected by the phenomenon responsible for the first losses.

In all three bays high rainfall preceded the onset of mortalities and may have played a role. Heavy rains prior to the onset of mortalities were also noted in France. 
Appendix I – High Tide Temperature readings in Degrees centigrade for five tidbit temperature probes distributed across Site A

	
	
	Probe 1
	Probe 2
	Probe 3
	Probe 4
	Probe 5

	Date
	Time
	
	Temp
	Temp
	Temp
	Temp

	08/01/2008
	18:22
	17.23
	-
	-
	17.97
	-

	08/02/2008
	06:22
	17.07
	-
	-
	17.49
	-

	08/02/2008
	18:22
	17.55
	17.71
	17.37
	18.29
	-

	08/03/2008
	07:22
	17.07
	17.39
	17.05
	17.49
	-

	08/03/2008
	19:22
	17.55
	17.55
	17.37
	18.13
	-

	08/04/2008
	08:22
	17.07
	17.23
	17.05
	17.49
	-

	08/04/2008
	20:22
	17.39
	17.55
	17.37
	17.81
	-

	08/05/2008
	08:22
	17.23
	17.39
	17.05
	17.33
	-

	08/05/2008
	21:22
	17.39
	17.39
	17.37
	17.97
	-

	08/06/2008
	09:22
	17.23
	17.39
	17.21
	17.49
	-

	08/06/2008
	21:22
	17.71
	17.87
	17.69
	18.29
	-

	08/07/2008
	10:22
	17.55
	17.71
	17.53
	17.81
	-

	08/07/2008
	22:22
	17.39
	17.71
	17.37
	17.49
	-

	08/08/2008
	10:22
	17.07
	17.23
	17.05
	16.86
	17.18

	08/08/2008
	23:22
	17.23
	17.71
	17.21
	17.65
	17.66

	08/09/2008
	11:22
	17.39
	17.39
	17.37
	17.65
	17.49

	08/09/2008
	23:22
	17.23
	17.55
	17.21
	17.49
	17.66

	08/10/2008
	12:22
	16.76
	16.59
	16.89
	16.22
	16.22

	08/11/2008
	00:22
	16.59
	16.43
	16.73
	16.22
	16.06

	08/11/2008
	13:22
	16.44
	16.28
	16.41
	16.06
	16.06

	08/12/2008
	02:22
	15.96
	16.28
	16.25
	15.58
	16.22

	08/12/2008
	14:22
	15.96
	16.12
	16.09
	16.69
	15.9

	08/13/08
	03:22
	15.81
	15.96
	15.93
	15.27
	15.43

	08/13/08
	15:22
	15.64
	15.33
	15.62
	15.43
	14.96

	08/14/08
	04:22
	15.33
	15.33
	15.46
	14.64
	15.11

	08/14/08
	16:22
	15.81
	15.48
	15.78
	17.02
	15.9

	08/15/08
	05:22
	15.81
	15.96
	15.93
	16.06
	16.06

	08/15/08
	17:22
	15.81
	15.96
	15.93
	16.06
	15.9

	08/16/08
	05:22
	15.81
	15.8
	15.78
	15.74
	15.74

	08/16/08
	18:22
	15.96
	16.12
	16.09
	16.22
	16.22

	08/17/08
	06:22
	15.64
	15.8
	15.78
	15.58
	15.74

	08/17/08
	18:22
	15.81
	15.8
	15.78
	16.22
	15.74

	08/18/08
	06:22
	15.64
	15.64
	15.78
	15.58
	15.74

	08/18/08
	18:22
	15.81
	15.96
	15.93
	16.22
	15.9

	08/19/08
	07:22
	15.64
	15.64
	15.78
	15.58
	15.74

	08/19/08
	19:22
	15.81
	15.8
	15.93
	15.9
	15.9

	08/20/08
	08:22
	15.64
	15.64
	15.78
	15.58
	15.74

	08/20/08
	20:22
	16.12
	16.12
	16.25
	16.38
	16.22

	08/21/08
	08:22
	16.12
	16.12
	16.09
	16.22
	16.22

	08/21/08
	21:22
	16.59
	16.59
	16.57
	17.17
	16.69

	08/22/08
	09:22
	16.28
	16.43
	16.25
	16.38
	16.54

	08/22/08
	21:22
	16.59
	16.75
	16.57
	17.02
	16.86

	08/23/08
	10:22
	16.28
	16.43
	16.25
	16.22
	16.54

	08/23/08
	22:22
	16.28
	16.43
	16.25
	16.54
	16.54

	08/24/08
	11:22
	16.12
	16.12
	16.09
	15.9
	16.06

	08/24/08
	23:22
	16.44
	16.75
	16.41
	16.86
	16.69

	08/25/08
	12:22
	16.28
	16.43
	16.41
	16.22
	16.38

	08/26/08
	01:22
	16.12
	16.28
	16.25
	16.06
	16.22

	08/26/08
	13:22
	16.12
	16.12
	16.25
	16.22
	16.22

	08/27/08
	02:22
	16.28
	16.28
	16.25
	16.22
	16.38

	08/27/08
	15:22
	16.44
	16.43
	16.41
	16.86
	16.54

	08/28/08
	03:22
	16.44
	16.59
	16.41
	16.38
	16.69

	08/28/08
	16:22
	16.76
	16.59
	16.57
	17.33
	16.86

	08/29/08
	04:22
	16.76
	16.91
	16.73
	17.02
	17.02

	08/29/08
	17:22
	16.91
	17.07
	16.89
	17.33
	17.02

	08/30/08
	05:22
	16.91
	17.23
	16.73
	17.33
	17.18

	08/30/08
	17:22
	16.91
	17.07
	16.73
	17.17
	17.18

	08/31/08
	06:22
	16.59
	16.59
	16.41
	16.69
	16.69

	08/31/08
	18:22
	16.59
	16.75
	16.73
	17.02
	16.86


Appendix II – Phytoplankton Present in Sites A and B between July and September 2008

Site A
	Sample Date
	Sampling Point
	Biomass
	Species
	Count

	03/06/2008
	III
	Medium
	Dinophysis acuminata
Gymnodinium sp
Leptocylindrus danicus
Leptocylindrus minimus
Minuscula bipes
Paralia sulcata
Prorocentrum micans
Pseudo-nitzschia delicatissma group
Pseudo-nitzschia seriata group
Rhizosolenia setigera
Schroderella schroederii
Scrippsiella sp
Thalassiosira nordenskioeldii
	80
8360
5800
15040
240
2680
240
31680
1360
1640
8360
400
2560

	23/06/2008
	III
	Medium
	Phaeocystis sp (cells)
Pseudo-nitzschia delicatissma group
	1000608
240

	02/07/2008
	III
	Medium
	Asterionellopsis glacialis
Dinophysis acuminata
Licmophora sp
Minuscula bipes
	13080
80
920
80

	08/07/2008
	III
	Low
	Asterionellopsis glacialis
Bacteriastrum sp
Dinophysis acuminata
Pleurosigma sp
Skeletonema costatum
	9240
4880
40
200
7360

	14/07/2008
	III
	High
	Asterionellopsis glacialis
Dinophysis acuminata
Eutreptiella sp
Leptocylindrus danicus
	55840
80
152832
200

	21/07/2008
	III
	Low
	Navicula sp
Pennate Diatom sp.
	600
8320

	30/07/2008
	III
	Low
	Cerataulina pelagica
Cyanobacteria
Cylindrotheca closterium/Nittzschia longissima
Euglena/Eutreptiella sp
Fragilariopsis islandica
Leptocylindrus danicus
Leptocylindrus minimus
Pennate Diatom sp.
Pseudo-nitzschia seriata group
Rhizosolenia sp
Scrippsiella sp
Tintinnids
	0
0
0
4356
360
0
0
0
240
0
0
0

	11/08/2008
	III
	Low
	Asterionellopsis glacialis
Chaetoceros (Hyalochaete) sp
Chaetoceros debilis
Detonula sp.
Heterocapsa sp
Leptocylindrus danicus
Rhizosolenia setigera
Schroderella schroederii
Scrippsiella trochoideum
	13640
2280
1280
7960
1720
8120
1240
1840
1880

	18/08/2008
	III
	Low
	Asterionellopsis glacialis
Cylidrotheca closterium
Eucampia zoodiacus
Navicula sp
	3920
1760
480
240

	08/09/2008
	III
	Low
	Alexandrium sp.
Asterionellopsis glacialis
Pennate Diatom sp.
Skeletonema costatum
	320
4880
440
3040

	15/09/2008
	III
	Low
	Alexandrium sp.
Asterionellopsis glacialis
Dinophysis acuminata
Lauderia sp
Leptocylindrus danicus
Naked Dinoflagellate sp.
Navicula sp
Pleurosigma angulatum
Rhizosolenia setigera
Scrippsiella sp
Striatella unipunctata
Thalassiosira nordenskioeldii
	280
3960
80
6600
2160
3040
120
80
200
1200
560
2480

	22/09/2008
	III
	Medium
	Alexandrium sp.
Ditylum brightwellii
Eucampia zoodiacus
Lauderia annulata
Leptocylindrus danicus
Meuniera membranacea
Protoperidinium pentagonum
Pseudo-nitzschia seriata group
Thalassiosira rotula
	840
120
1280
29360
12440
520
40
28320
21640

	29/09/2008
	III
	Low
	Eucampia zoodiacus
Leptocylindrus danicus
Licmophora sp
Meuniera membranacea
Navicula sp
Nitzschia sp
Pseudo-nitzschia seriata group
	1120
16880
1080
4360
2880
8320
3000


Site B

	Date
	Sampling Point
	Biomass
	Species
	Count

	30/06/2008
	I
	Low
	Chaetoceros curvisetus
Cylindrotheca closterium/Nittzschia longissima
Heterocapsa triquetra
Minuscula bipes
Pseudo-nitzschia seriata group
Rhizosolenia pungens
Thalassiosira nordenskioeldii
	3040
1560
600
120
2400
640
3560

	07/07/2008
	I
	Low
	Meuniera membranacea
Minuscula bipes
Navicula sp
Nitzschia sp
Odontella rhombus
Paralia sulcata
	320
80
120
7920
120
9880

	14/07/2008
	I
	Medium
	Cylidrotheca closterium
Eutreptiella sp
Heterocapsa triquetra
Navicula sp
Paralia sulcata
Pseudo-nitzschia seriata group
Scrippsiella trochoideum
Thalassiosira nordenskioeldii
	8080
13056
1560
40
960
560
3840
160

	21/07/2008
	I
	Low
	Cylidrotheca closterium
Leptocylindrus danicus
Navicula sp
Paralia sulcata
Pseudo-nitzschia seriata group
Thalassionema nitzschoides
	360
360
40
1800
5800
400

	26/07/2008
	I
	High
	Akashiwo sanguineum
Ceratium lineatum
Chaetoceros (Hyalochaete) sp
Chaetoceros danicus
Gyrodinium sp
Lauderia / Detonula sp
Polykrikos sp
Pseudo-nitzschia delicatissma group
Pseudo-nitzschia seriata group
Scrippsiella sp
Thalassionema nitzschoides
	1452
726
11616
726
726
5808
1452
2904
98320
25410
4356

	05/08/2008
	I
	Medium
	Chaetoceros (Hyalochaete) sp
Chaetoceros danicus
Pseudo-nitzschia seriata group
Thalassiosira sp
Tintinnids
	0
0
30920
0
0

	12/08/2008
	I
	Low
	Microflagellate sp.
Navicula sp
Skeletonema costatum
	0
120
1760

	18/08/2008
	I
	Low
	Meuniera membranacea
Navicula sp
Odontella rhombus
	280
880
120

	19/08/2008
	II
	Low
	Asterionellopsis glacialis
Centric Diatom sp.
Heterocapsa sp
Navicula sp
	920
320
120
200

	20/08/2008
	II
	Low
	Odontella rhombus
Paralia sulcata
Thalassionema nitzschoides
	120
1360
160

	24/08/2008
	II
	Low
	Centric Diatom sp.
Odontella rhombus
Skeletonema sp.
	280
200
1800

	25/08/2008
	I
	Low
	Ditylum brightwellii
Meuniera membranacea
Pleurosigma sp
Pseudo-nitzschia delicatissma group
Rhizosolenia setigera
Skeletonema costatum
	200
280
2480
680
80
5760

	27/08/2008
	II
	Low
	Centric Diatom sp.
	0

	01/09/2008
	I
	High
	Asterionellopsis glacialis
Odontella rhombus
Paralia sulcata
	2453872
99072
1800

	09/09/2008
	I
	Low
	Navicula sp
Paralia sulcata
Pennate Diatom sp.
	120
2680
720

	16/09/2008
	I
	Low
	Meuniera membranacea
Navicula sp
Odontella rhombus
Paralia sulcata
Pleurosigma angulatum
	360
120
320
3920
80

	18/09/2008
	II
	Low
	Asterionellopsis glacialis
Pseudo-nitzschia seriata group
	0
8360

	24/09/2008
	I
	Low
	Detonula confervacaea
Melosira nummuloides
Navicula sp
Paralia sulcata
Pleurosigma angulatum
Pseudo-nitzschia seriata group
	3920
2560
160
7480
120
1160

	29/09/2008
	II
	Low
	Chaetoceros (Phaeoceros) sp
	1800

	30/09/2008
	I
	Low
	Detonula confervacaea
Lauderia / Detonula sp
Leptocylindrus danicus
Odontella mobiliensis
Paralia sulcata
Schroderella schroederii
Thalassiosira rotula
	3920
1720
4880
120
8160
2080
1320


Note: Where a count is registered as zero this denotes that the species was observed but that no count was made as the species in question has no specific relevance for the Shellfish Safety monitoring programme.

